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(54) rMAPAB/ll4HECKAR AOPHI/lPYIOmAfl 
TO/IOBKA 

(57) M3o6peTeHwe othocmtc* k He<t>TeAo6biB3- 
iomeM npOM-CTM m npeAHasHaneHO ai* 6ype- 

HM» M 3KCn/iyaT3UMM BOAHHblX. He<J>TaHUX M 

raaosbix ckbsxmh. Uent, - noBbiiueHwe 34>(J>eic- 
tmbhoctw pa60TW rMApaB/iMMecxoM AopHMpyK)- 
lUew ro/iOBKM 3a cmct o6ecneMeHM» 
CTa6M/iM3auMM noncwceHMfl ooabmxchwx cexTO- 
pOB bo BpeM* pa6oTbi. J\nx atoro sepxHMM m 



HMXCHMM TOpUbl nOABUXMWX CCKTOPOB BbinO/l" 
HeHbJ B npOAO/lbHOMCeMeHMM TMApaB/lMMeCKOti 

AOpHwpyK>me* ro/iOBKM c oxpyrneHneM no pa- 
Anycy. paBHOMy nonoBWHe a/ihhw noABMWHO- 
ro ceKTopa b npoAO/ibHOM ceneHMM c uenrpoM 
b paBHoyAa^eHHOM ot sepxHero m HMWHero 

TOpUOB CeKTOpa TOMKe. M3KCHM3/lbHWM f\V\B" 

MeTp b nonepeMHOM ceneHMM pa6oMeM noBep- 

XHOCTM CeKTOpOB BWHO/IHCH H3 p3CCTO«MMM . 

onpeAe/weMOM no MSTeMaTWMecxoM Qrne. ot 
oepxHMx TOpuoBceKTopoB. floc/ieAHne b pa6o- 
neM no/ioxeHMM nepeMemsKvrc* 6e3 nepexo- 
cob, mo C03A3eT MSUBbiroAHeMUine yc/iOBwa 
paSoTbi ceicTOpOB w ynpyroti Tpy6M3TOM Anatt>- 
parMw. yMeMbuiaeT oceewe m paA^a/ibHwe na- 
rpy3KM na AeTa/m ro/ioaxM m HKT. Ha kotopwx 
cnycKseTcn ro/ioaxs. w noBuuiseT xanecTBO t 
pactuMpfieMoro n/iacTbipfl a o6c3ahom Tpy6e. 
BunonneHMe topmob ceiaopoB no p3A"ycy mc- 

K/1K)M3eT 3aK/lMMMB3HMe M 06p330B3HMe KO/lb- 
UeBOrO 3330P3 Me*AY CeKTOpSMM M <})/13HUeM 

b cnyM3e noaopota ceKTopoa. 3 wn. 



M3o6peTeHMe otmocmtcm k He4>TeAo6wBa- 
joiuew npoMbiiuneHHOCTM. a mscthoctm k 6ype- 

HMK) M 3KCn/iy3T3UMM BOA»HUX, He<J>TflMWX M 

ra3oawx CKB3KHH ah» ycT3HOBKM nepexpbiBS- 
Te/iew b CKB3)KHHax c ue/ibio BOccTanoB/teMMa 
repMeTMMMOCTM o6caAHbix ko/iohh. 

Ue/ibio M3o6p6T6HHd HB/ineTCJi noBwuie- 
Hue 3<t><t>eicTMBH0CTM p36oTy rMApas^MMecKow 
AopMnpywiuew ronoBxw 3a cmct o6ecneMeHM« 
CTa6n/iM3aunn no/ioxeHWfl noABMXHux cexTO- 
pOB bq BpeMa paSoTbj. 

Ha 4>nr. 1 cxcmstmhmo npeACTaeneH3 rwA- 
psB/iMMecxafl AopHMpytotuan ronoaxa. nonepen- 
huh pa3pea; H3 <J>nr. 2 - to xe, c nosepHyTbiMH 
ceiaopdMii b p36oMeM nononenvwi; hb 4>vir. 3 - 
cxevta cm/1, AeMCTBywiuMx H3 cexTOp. 



rMApaB/iMHecxaw AOpHMpy»ou4afl ro/iOBxa 
MMeeT no/iyio ujTaHry 1. Ha xoTOpyx) OAeTa 
ynpyrsw Tpy6naTa» AM3<J>parMa 3. Me*Ay 
4>/)3hu3mm 2 noMeiAeHbi noABwxcHwe cexTOpa 
4. BepXHMii vi hmxchmm Topubi cexTOpos. npw- 
/lerstoiuiie k <t>/i3HUdM, euno/iHeHw b npoAonb- 
hom ceneHWH AopHMpywiuew to/iobkm co 
CKpyrnenneM no paAwycy. paBHOMy nonoBMHe 
Ahmhu cexTopa b npoAonbHoPt nnocxocTM c 
ueHTpoM b paBHoyAaneHHOw ot BepxHero m 
HHKHero topuob noABMXHoro cexTOpa tomkc 
a MaKcnM3/ibHbii4 AH3MeTp b nonepeHMOM ce- 
MeHnw ruAPaB/iMMecxoti AopMnpy»ou;eM ro/io- 
b km paGosew noeepxHOCTn cexTopoa. 

KOHTdKTMpytOUieM C paCUJMp«eMWM n/l3CTbl" 

peM, awno/iHen hs p3CCto»hmm X ot aepxHMX 

TOPUOB nOABMXCHblX cexTopoB B npOAOflbHOM 



BEST AVAILABLE COPY 



3 



1663179 



4 



ceseHMM noc/ieAHwx. onpe/jejiMenoM e coot- 
eeTCTBMM co c/ieAytouieu 3aBMCMM0CTbio: 

X=^-H(0.3 +sln/?), 

rAe L - Aftuna noABMXHoro ceKTopa o npo- 

AOibHOft n/iocicocTn; 

H - paccTonHHe MexAy npflMOM, napan- 
ne/ibHOM npoAo^bHow ocm icopnyca. npoxoA»- 
mew nepc3 paBHoyAa/»eHHyK> or BepxHero m 
h Hero topuob noABMXHoro cexTopa TO^xy. 

M TOMXOM nOABMXHOrO CeKTOpa. MdKCMM3/lbH0 

yAdieHHOfl ot npoAO/ibHOM ocm Kopnyca; 

fi - yroii naic/iOHa k npoAO/ibHoft ocm tma* 
paa/iMHecKort AOpHMpywmeii ro/iosxM pa6oMeft 
noBepxHocTM noABMXHoro ceKTopa. 

K noBepxHOc™, npn/ieraioiueM k A^a<t>" 
parMe, xaxAoro BToporo noABMXHoro cexTopa 
npucoeAMHeHw Mera/i/iMnecxMe nnacTMHbi 5. K 
nnacTHHaM co ctopohu Ana<t>parMbi npucoe- 
AHMeHbi npoxnaAKu 6 H3 h/iothom txbhm Tax. 
hto xpafl TxaHn BbJCTynaior 3a xpan n/iacTMH 5. 

npM C03A3HMM AdB/ieHHR B yCTpOMCTBe« t 

Tpy6naTan AM3(J>parMa 3 paciuMpaeTCfl m pa3- 
ABuraeT cexropu 4 ao ynopa Mepe3 n/iacrupb 
8 b peMOHmpyeMyto Tpy6y 7. f1pn 3tom o6pa- 
3ytoiiui&cfl MexAy cexTopaMM 60X080M 3330P 
nepexpwBaeTca BbiCTynaioiuviMM sacuiMM 
nnacTHH 5, xoTopue npMXMMaiOTCA A^a^par- 

MOM K OnOpHblM nOBepXHOCT»M CMOKHblX ceK- 

Topos, a Kpan npox/iaAOx noArn6a»OTc». 
3axpbiB3» ocTaBUJvtecp 3d3opbi no xpanM nna- 
ctmh. HpM npoTwrnaaHnn ro/iOBXM neoea n/ia- 
cTwpi> cexropbi 4 Bee BpeMp ocraiOTCfl 
napan/ie/ibHbiMM ocm to/iobxm. flpn 3axo/ie 
(nnn bwxoas) ro/ioBKM b n/iacTbipb 8 cexropa 

HaXJlOHSllOTCSI no OTHOUJeHMJO X OCM rO/IOBXM, 

npw 3TOM mast TO/ibxo nepepacnpeAe/ieHMe 
KAMMOBoro Topuoeoro 3a3opa y c AQyxcTopoH- 
Hero Ha oamoctopohhmm 2y H axc. ho o6pa308a- 

HMfl CKB03HOrO XOAbUeBOTO 3330p3 MeXAy 

<J)/iaHtieM 2 m cexTopaMn 4 He npoMcxoAm, a 
xnuHOBbie 333opu aano/iHmoTcn npoxnaAxa- 
mm H3 TxaHM. Bbino/iHeHMe pa6oMeft noaepx- 

HOCTM, KOHTaKTMpyKDlAew c pacuinpaeMbiM 
n/iacTbipeM noABMXHbix cexropoa co CMeme- 
hm6m MaxcHMa/ibHoro AHaMexpa. npuBOAUT k 



mx napa/i/ie/ibHOMy nepeMemeHMK) b pa6oneM 
nonoxceHMM 6e3 nepexocoa, mto C03AaeT HaM- 
BbiroAHeMiiJMe ycnoBMw pa6oTw a/jh cexTOpoe 
m ynpyroM TpyOiaTOM Ana<t>parMbi, yMeHbmaeT 

5 oceswe m paAwa/ibHwe Harpy3KM na agt3/im 
ro/ioaxM m HacocHo xoMnpeccopHbie Tpy6w. • 
Hd xoTopwx cnycxaeTcn ronoBica, m noawwaeT 
xasecTBO npuneraHMfl pacuwpneMoiro n/iacTbi- 
pa x oBcaAHOM Tpy6e. 

10 Bbino/iHeHMe topuob cexTopoa no paAwy- 
cy MCKiiiowaeT 3ax/iMHMBaHMe m o6p330BaHMe 
xo/ibueBoro 333opa MexAy cexTopaMM m 4>/iaH- 
ueM b c/iynae noaopoTa cexTopoa. 
OopMyna M3o6peTeHM5i 

15 fMApaB/iMMecxaa AopHMpyxDiqan ro/iOBKSf 
no 3bt, ca. N? 641070. OT/iMHaioiaancfl 
reM, mto, c qe/ibK) noBbtuueHMA 3<t><f>e ktm bhoctm 
pa6oTbi rMApaB/iMsecxoM AopHMpywiAeM rono- 
bxm 3a cwei o6ecneMeHMd ct36m/im33umm nono* 

20 xeHMR noABMXHbix cexjopoa bo apeM« 
padoTbi. eepxHMM m hmxhmm ropuw noABMx- 
" Hbix cexTopoa BbinonHeHbi b npoAO/ibHOM ce- 

MCHMM rVVQpaBAMMeCXOM AOpHMpyKXUeM rOOOBXM CO 

cxpyrneHMeM no paA^ycy. paenoMy nonosMHe ahm - 
25 hw noABMXHoro cexropa b ynoMfl HyTOM cene- 

HMM C Ue HTpOM B p3 BHOyA^/ieH HOM OT 

BepxHero m HMxnero topuob noABMXHoro cex- 
Topa TOMxe. a MaxcMMa/ibHun A^dMeTp e none- 
pesHOM ceseHMM paSosen nosepxHOCTM 
30 noABMXHbix cexTopoa Bbino/iHeH na paccron- 
hmm X ot aepxHMx topuob noABMXHbix cexTO- 
poa, onpeAenneMOM b cootbctctbmm co 
cneAyK>meM 3aBMCMMocrb»o: 

35 x " l Tr" H ( 0 -3. + » ln / J )- 

rj\e L - A^nHa noABMxnoro cexTopa e npo- 
AO/ibHOM nnocxocTM: 
40 H - paccTOAHMe MexAy npflMOM, napan- 
ne/ibHOM npoAonbHOM ocm xopnyca. npoxoAfl* 
uieM Mepe3 pa8H0yA3neHHy»o ot BepxHero m 
HMXHero topuob noABMXHoro cexTopa Tonxy, 

M TOMXOM nOABMXHOrO CeXTOpa. M3KCMM3AbHO 

45 yAaneHHOM ot npoAonbHOM ocw xopnyca; 

P - yro/i Haxnona x npoAO/ibHOM ocm tma- 
pasAMMecxoM AopHMpytoiqeM toaobkm pa6oneM 
noaepxHOCTM hoabmxhoto cexTopa. 
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(46) July 15, 1991, Bulletin No. 26 
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(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

x=-j-K a3+sin f 3 )> 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body, 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2ymax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventors Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X= y-#(0.3 + sinp) > 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 



max 



Fig. 2 



1663179 



[see Russian original for figure] 



Fig. 3 
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